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Image Processing and Computing in Structural Biology 
 
1. Three-dimensional electron cryo-microscopy (3DEM) will reach atomic 
resolution and will be as powerful as X-ray diffraction in the foreseeable future. 
This thesis 
 
2. Electron diffraction on protein nano-crystals can be of immense importance in 
the foreseeable future and cryo-EM will be as important as synchrotrons for 
protein crystallography. 
This thesis 
 
3. Hsp15 translocates the tRNA in blocked 50S subunits from the A- to the 
P-site, allowing a release factor to hydrolyse the aminoacylesterbond between 
nascent chain and tRNA. 
This thesis 
 
4. It would be very helpful and important to get stable intermediate-resolution 
models in the reconstruction process, filling the gap between the starting model 
and the final high resolution model and driving the iterative reconstruction to 
converge to the correct density map. 
This thesis 
 
5. Complicated image processing procedures and time consuming computing are 
indispensable to calculate a 3D structure from the EM micrographs. 
This thesis 
 
6. At lower resolution, the current widely-used resolution standard (FSC at 0.5) 
actually evaluates the self-consistency of the final model and lacks rigorous 
proof of correctness. As more 3DEM models claiming a resolution higher than 4 
Å show up, the resolution standard must not only be generally accepted, but also 
proven to be relevant.  
Richard Henderson, 2004. Q. Rev. Biophys. 37, 3-13. 
 
7. Precision tells science from art. Ribosome sculptures in a park can only be a 
work of art, unless their resolution is enhanced. 
 
8. “Photography consists of two separate elements: art and science. It is through 
the successful combination of these two elements that the creation of 
world-class photographs can be accomplished” (Alain Briot, 2009. Art and 
Science). Replace ‘art’ by ‘skill’, and the same is true for 3D structure 
determination by cryo-EM. 
 
9. Anyone with the intelligence, ambition and willingness to work hard to 
succeed in science can also succeed in any of other professions, while the 
profession of artist might be an exception. 
Jonathan I. Katz, 1999 
 
10. Scientific research needs original thinking, while engineering needs skills 
and experience. 
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